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模制备羟基自由基(•OH)，建立了高藻饮用水•OH消毒灭菌处理工艺，开展了    
•OH 对大肠杆菌的致死研究，考察了•OH 和 ClO2对水厂各工艺段出水的消毒灭
菌效果，完成了•OH 和 ClO2对高藻饮用水消毒灭菌处理的中试对比研究。主要
研究成果如下： 
 (1) 通过大气压强电离放电制备羟基自由基(•OH)溶液，研究了•OH 对致病
微生物大肠杆菌的致死效应。采用平皿计数法检测结果表明，•OH对 3×105~106 






出水和砂滤出水的细菌总数依次为 683、273 和 85 cfu/mL，总大肠菌群依次为
10
4、493 和 24 MPN/L，当注入•OH 溶液的总氧化剂 TRO 浓度依次为 1.13、




果表明，当系统调试混凝沉淀出水浑浊度小于 3 NTU、藻浓度为 1.8×104 
cells/mL 时，水中细菌总数为 4.5×104 cfu/mL、总大肠菌群为 385 MPN/100 mL；
















藻；当注入 ClO2溶液总氧化剂浓度（以 Cl2计）为 0.9 mg/L、处理时间为 10 s

























Disinfection and sterilization is an important part in the process of water treatment. 
However the eutrophication in the surface water is growing badly, causing the high 
algae water happened frequently. So it came to be a chanllege for chlorine 
disinfection of conventional drinking water treatment process, threating the urban 
water supply health and safety.How to balance microbial safety and chemical safety 
of the drinking water is becoming the most important research content of the current 
high algae drinking water disinfection technology.This paper is based on the national 
science and technology support project “high algae in drinking water health insure 
hydroxyl radicals oxidation technology research and demonstration” 
(NO.2013BAC06B00). The object of study is the important water source in jiangbei 
creek watershed water Jiulong river in Xiamen. An atmospheric pressure ionization 
discharge technology is used to produce oxygen active particles in large scale, which 
will then generate hydroxyl radicals(•OH) by injected into water. Based on this, we 
established the high algae-laden water sterilized by •OH process. We did some 
research on the death study of Escherichia coli by •OH, the water disinfection and 
sterilization effect in lianban water worked by the •OH/ClO2, completing the high 
algal-laden drinking water disinfection and sterilization processing pilot comparative 
study by •OH and ClO2. The main research results are as follows: 
(1) We studies the lethal effect of water microorganism E. coli by •OH which is 
produced by atmospheric pressure ionization discharge technology. Results show that 
the lethal dose of 3×105~10×105 cfu/mL E. coli bacteria liquid is 0.25~0.48 mg/L of 
•OH, and the lethal time is only 1 s. Scanning electron microscopy (SEM) results 
showed that the •OH in E. coli have obvious morphological changes before and after 
death. 
(2) We collected the raw water, coagulation sedimentation effluent, coagulation 
sedimentation, and sand filtration effluent to exam the disinfection and sterilization 
effect by •OH. The total bacterial number of raw water, coagulation sedimentation 
effluent and sand filtration effluent is 683, 273 and 85 cfu/mL, while the total 
coliform, is 10
4
, 493, and 24 MPN/L, respectively after dealing with •OH solution 
with the concentration of 1.13, 0.65, and 0.26 mg/L, the total coliform bacteria and 
















water •OH disinfection sterilization processing technology we provide the important 
reference basis. 
(3) Through building high algal-laden drinking water disinfection and sterilization 
process system, we completed the •OH and ClO2 high algal drinking water 
disinfection and sterilization processing for water collected from Lianban waterworks. 
After coagulation and sedimentation, the water turbidity has a turbidity of less than 3 
NTU, algal concentration of 1.8×104 cells/mL, the total number of bacteria in water 
of 4.5×104 cfu/mL, total coliform bacteria of 385 MPN/100 mL; When treated by 
0.88 mg/L •OH for 9.8 s, the live bacteria and algae can not be detected; When treated 
by 0.9 mg/L ClO2 solution for 9.8 s, the total number of bacteria is 36 cfu/mL, total 
coliform bacteria is not detected, and there is still 8200 cells/mL algal concentration. 
Meanwhile, the treated water quality indexes meet the drinking water health standard 
"(GB5749-2006) of disinfection and sterilization process by •OH. While during the 
ClO2 disinfection and sterilization process, by-products such as ClO2
- 
can be easily 
detected increasing the risk of the drinking water safety. 
To sum up, a high algae-laden water treated by •OH disinfection sterilization 
process, has been set to kill algae and pathogenic microorganism in a short time, 
providing drinking water safety and chemical safety double guarantee. We provides 
the important technical support for high algae outbreak of drinking water when the 
emergency response. 
 
Key words: Hydroxyl radicals;  Escherichia coli;  High algae-laden  water;  Disinfection 
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阶段。据 1999 年对巢湖的监测结果显示[5]，全湖区水质为 IV 类，总共 12 个监
测点中 8 个监测点的水体处于重富营养化状态。2007 年 5 月无锡太湖爆发蓝藻
水华，采样分析总氮、总磷、CODMn 浓度高达 23.4 mg/L，1.05 mg/L，53.6 
mg/L，叶绿素 a的浓度 0.98 mg/L，是正常情况下的 10~20倍[6]，说明水源地的
水质已经受到严重污染。郭怀成等[7]在研究滇池水体富营养化特征分析时发现
滇池的富营养化现象十分严重，其中滇池草海黄绿色，外海呈褐绿色，总氮、
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爆发性腹泻现象，经检测水体中菌落总数高达 5.2×103 cfu/mL，总大肠菌群 3.5 
MPN/mL
[21]。 
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